Control Apparatus, Control Instruction Apparatus, Control Program 
Product and Control Instruction Program Product for 
Transmitting/Receiving Data Described in Extensible Markup Language 

[000 1] This application is based on Japanese Patent Application No. 
2003-355129 filed with Japan Patent Office on October 15, 2003, the entire 
content of which is hereby incorporated by reference. 
BACKGROUND OF THE INVENTION 
Field of the Invention 

[0002] The present invention relates to a control apparatus, a control 
instruction apparatus, a control program product and a control instruction 
program product and, more particularly, to a control apparatus, a control 
instruction apparatus, a control program product and a control instruction 
program product for transmitting/receiving data described in the extensible 
markup language. 
Description of the Related Art 

[0003] In recent years, a technique of connecting two apparatuses to 
each other via a network and controlling one of the apparatuses by the 
other apparatus is employed. As communication data 
transmitted/received between apparatuses, data described in a 
standardized language typified by the extensible markup language 
(hereinafter, referred to as "XML") is used. By using the standardized 
language, an existing program can be used as a program for 
transmitting/receiving communication data and efficiency of developing an 
application program can be improved. 

[0004] Japanese Laid-Open Patent Publication No. 2003-23620 
discloses a captured image transmitting apparatus including: an image 
capturing camera; and a camera server to transmit an image captured by 
the image capturing camera via a predetermined communication path to a 
receiving station disposed in a remote place from the image capturing 
camera, wherein the camera server holds a control program to control the 
image capturing camera by a command operation in the receiving station, 
and the command operation is defined in the extensible markup language 
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by the control program. 

[0005] Japanese Laid-Open Patent Publication No. 2002-369969 
discloses a program to play a game between two kinds of game terminals 
via a communication medium. The program makes a computer to control 
game terminals execute* a process to convert data describing an option 
selected by the user of the game terminal from a group of options allowed 
by a game rule into data into an XML format; a process to transmit the 
option describing data converted into the XML format to the other game 
terminal; and a process to convert option describing data transmitted in the 
XML format from the other game terminal into data in a format which can 
be processed by the game terminal itself. 

[0006] Although the extensible markup language is a general language, 
it has demerits that the language is redundant and a large data amount is 
resulted. It causes a problem in that an amount of data 
transmitted/received is large, a data amount which can be 
transmitted/received per unit time decreases, and throughput deteriorates. 
SUMMARY OF THE INVENTION 

[0007] The present invention has been made to solve the above problem 
and an object of the present invention is to provide a control apparatus and 
a control instruction apparatus with improved throughput while 
transmitting/receiving data described in a standard language. 
[0008] Another object of the present invention is to provide a control 
program product and a control instruction program product with improved 
throughput while transmitting/receiving data described in a standard 
language. 

[0009] According to an aspect of the present invention, in order to 
achieve the above objects, a control apparatus includes* a receiver to receive 
command data described in an extensible markup language; an analyzer to 
analyze the command data; and a controller, when an element in which a 
control code is defined in a tag is detected from the command data by the 
analyzer, to execute a process which is preliminarily associated with the 
control code defined in the tag of the element. 

[0010] According to the present invention, when command data 



described in the extensible markup language is analyzed and an element in 
which a control code is defined in a tag is detected from the command data, 
a process which is preliminarily associated with the control code defined in 
the tag of the element is executed. Since the control code is described in 
the extensible markup language, a rule such as a special communication 
procedure is unnecessary between the apparatus and the transmission 
source of the command data. Since the control code is defined in the tag, 
the configuration of the extensible markup language is simplified, and the 
data amount of the command data can be decreased. As a result, it is 
possible to provide a control apparatus with improved throughput while 
transmitting/receiving data described in a standard language. 
[00 1 1] According to another aspect of the present invention, a control 
instruction apparatus includes* a display portion to display an input screen 
for inputting a control code; a command data generator to generate 
command data described in an extensible markup language, including an 
element in which a control code to specify a process for executing a control 
is defined in a tag in accordance with data inputted via the input screen; 
and a command data transmitter to transmit the generated command data. 
[0012] According to the present invention, command data described in 
an extensible markup language, including an element in which a control 
code to specify a process for executing a control is defined in a tag is 
generated and transmitted. Since the command data is described in the 
extensible markup language, a rule such as a special communication 
procedure is unnecessary between the apparatus and the transmission 
source of the command data. Since the control code is defined in the tag, 
the configuration of the extensible markup language is simplified, and the 
data amount of the command data can be decreased. As a result, it is 
possible to provide a control instruction apparatus with improved 
throughput while transmitting/receiving data described in a standard 
language. 

[0013] The foregoing and other objects, features, aspects and 
advantages of the present invention will become more apparent from the 
following detailed description of the present invention when taken in 

- 3 ■ 



conjunction with the accompanying drawings. 
BRIEF DESCRIPTION OF THE DRAWINGS 

[0014] Fig. 1 is a diagram showing an outline of a whole print system 
in one of embodiments of the present invention. 

[0015] Fig. 2 is a functional block diagram showing an outline of the 
function of an MFP in the embodiment. 

[0016] Figs. 3A and 3B are diagrams showing an example of command 
data used in the print system in the embodiment in comparison with 
conventional command data. 

[0017] Figs. 4Ato4C are diagrams showing an example of response 
data used in the print system in the embodiment in comparison with 
conventional response data. 

[0018] Fig. 5 is a flowchart showing the flow of processes executed by 
the MFP in the embodiment. 

[0019] Fig. 6 is a flowchart showing the flow of processes executed by a 
computer for user in the embodiment. 

[0020] Fig. 7 is a diagram showing an example of a menu screen 
displayed on the computer for user. 

[002 1] Fig. 8 is a diagram showing an example of a job execution screen 
displayed on the computer for user. 

[0022] Figs. 9A and 9B are diagrams showing an example of command 
data generated when an instruction button is instructed in the job 
execution screen and an example of response data corresponding to the 
command data. 

[0023] Fig. 10 is a diagram showing an example of a file transmission 
screen displayed on the computer for user. 

[0024] Figs. 11A and 11B are diagrams showing an example of 
command data generated when a transmission button is instructed in the 
file transmission screen and an example of response data corresponding to 
the command data. 

[0025] Fig. 12 is a diagram showing an example of a print execution 
screen displayed on the computer for user. 

[0026] Figs. 13A and 13B are diagrams showing an example of 



command data generated when a print button is instructed in the print 
execution screen and an example of response data corresponding to the 
command data. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[0027] Hereinafter, embodiments of the present invention will be 
described with reference to the drawings. In the following description, the 
same reference numeral is given to the same parts. The names and the 
functions of the parts are the same. Therefore, their detailed description 
will not be repeated. 

[0028] Fig. 1 is a diagram showing an outline of a whole print system 
in one of the embodiments of the present invention. Referring to Fig. 1, a 
print system 100 includes a multi function peripheral 1 (hereinafter, 
referred to as "MFP 1") and a computer 4 for user, which are connected to a 
network 3. Computer 4 for user is a general personal computer. In the 
figure, an example of connecting one MFP 1 and one computer 4 for user 
will be described. It is also possible to connect a plurality of MFPs and a 
plurality of computers for user to network 3. 

[0029] MFP (Multi Function Peripheral) 1 includes an MFP main body 
1A and a controller IB for connecting MFP main body 1A to network 3. 
MFP main body 1 A includes a scanner for reading an original, an image 
forming device for forming an image onto a recording medium such as a 
sheet of paper on the basis of image data, and a facsimile, and has an 
image reading function, a copying function, a facsimile 
transmitting/receiving function and a printing function of printing data. 
MFP 1 forms an image onto a recording medium such as a sheet of paper by 
an image forming device on the basis of print data received from computer 
4 for user or image data outputted from the scanner. 

[0030] Controller IB is connected to computer 4 for user via network 3. 
Controller IB functions as a Web server and stores a Web page in a 
memory device such as a read only memory (ROM) thereof. 
[0031] Computer 4 for user executes a browser program therein. 
When the browser program is executed in computer 4 for user and a Web 
page of controller IB functioning as a Web server is accessed, the Web page 



is transmitted to computer 4 for user. The Web page includes a program 
for displaying a screen for inputting a control code, a program for 
generating command data described in the XML which defines a control 
code in a tag in accordance with an instruction of the user, and a program 
for transmitting the generated command data to controller IB. 
[0032] Therefore, on the display of computer 4 for user, the Web page 
transmitted from controller IB is displayed. Only by selecting a 
predetermined control for controlling the whole MFP 1 A body by the user, 
command data in which a control code corresponding to the selected control 
is defined in a tag is generated, and transmitted to controller IB. 
Controller IB analyzes the received command data, extracts the control 
code, and controls MFP main body 1A so that the control corresponding to 
the control code is executed by MFP main body 1A. In such a manner, 
MFP main body 1A can be controlled by computer 4 for user. 
[0033] In controller IB, a portable, removable memory card 6 is 
inserted. An information processing program stored in memory card 6 is 
executed by a central processing unit (CPU) of controller IB. Since data 
stored in memory card 6 can be rewritten or data can be added to memory 
card 6, another computer connected to network 3 may rewrite the 
information processing program stored in memory card 6 or add a new 
information processing program. Further, controller IB may download an 
information processing program from another computer connected to 
network 3 and store the information processing program to memory card 6. 
[0034] Network 3 is a local area network (LAN), the Internet, a general 
public line or the like, and may be wired or wireless. Although an 
example in which MFP 1 and computer 4 for user are connected via 
network 3 will be described here, MFP 1 and computer 4 for user may be 
connected to each other by using a serial line or a parallel line. 
[0035] Although the example in which the information processing 
program to be executed by controller IB is stored in memory card 6 and 
distributed has been described, another medium for carrying a program in 
a fixed manner may be also used, such as a flexible disk, a cassette tape, a 
CD-ROM, a hard disk, an optical disk (MO (Magnetic Optical Disc), MD 



(Mini Disc), and DVD (Digital Versatile Disc), an IC card (including a 
memory card), an optical card, or a semiconductor memory such as a mask 
ROM, an EPROM (Erasable, Programmable Read-Only Memory), or an 
EEPROM (Electrically Erasable/Programmable Read Only Memory). 
[0036] The program is not limited to a program which can be executed 
directly by the CPU but also includes a program in a source program form, 
a compressed program and an encrypted program. 

[0037] In the embodiment, MFP main body 1A and controller IB are 
described as separate members. Alternately, controller IB may be 
provided in MFP main body 1A. 

[0038] Fig. 2 is a functional block diagram showing an outline of 
functions of the MFP in the embodiment. Referring to the figure, MFP 1 
includes MFP main body 1A and controller IB. Controller IB includes- a 
Web server 112 for executing the function of the Web server; an XML data 
analyzer 114 for analyzing XML data received by Web server 112; and an 
XML data generator 111 for generating XML data and outputting the XML 
data to Web server 112. Web server 112 includes an XML data 
input/output interface 113 for controlling input/output of XML data. 
[0039] MFP main body 1A includes an MFP controller 121 for 
controlling whole MFP main body 1A and a printer 122 for forming an 
image on a recording medium such as a sheet of paper. 
[0040] Web server 112 makes controller IB function as a Web server. 
For this purpose, Web server 112 has a read only memory (ROM) for 
storing a Web page. Web server 112 is physically connected to network 3 
and logically connects controller IB to computer 4 for user so as to enable 
communication. Web server 112 includes XML data input/output interface 
113 and controls communication between controller IB and computer 4 for 
user. In communication between controller IB and computer 4 for user, 
data described in the hyper text markup language (HTML) or XML is 
transmitted/received. 

[0041] When a browser program is executed in computer 4 for user, a 
Web page stored in Web server 112 is accessed by the browser. Web server 
112 transmits the accessed Web page to computer 4 for user. This Web 
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page includes a program for displaying a screen for inputting a control code, 
a program for generating command data described in the extensible 
markup language, in which a control code is defined in a tag in accordance 
with an instruction of the user, and a program for transmitting the 
generated command data to controller IB. 

[0042] When command data is received from computer 4 for user, XML 
data input/output interface 113 outputs the received command data to XML 
data analyzer 114. Web server 112 transmits XML data generated by 
XML data generator 11 which will be described later to computer 4 for user 
via network 3. 

[0043] XML data analyzer 114 includes an XML parser (also referred to 
as an XML processor). XML data analyzer 114 checks syntax of the XML 
data which is inputted from XML data input/output interface 113 and 
verifies the data structure. XML data analyzer 114 develops the XML 
data to a tree structure. 

[0044] In the embodiment, the command data is received by XML data 
input/output interface 113 from computer 4 for user. The command data is 
XML data described in the XML. XML data analyzer 114 extracts the 
control code from the command data developed to the tree structure and 
outputs the control code to MFP controller 121 of MFP main body 1A. 
[0045] XML data generator 111 receives a result of execution of the 
process from MFP controller 121 of MFP main body 1A. The execution 
result is a result achieved by executing a process corresponding to the 
control code outputted from XML data analyzer 114. The execution result 
is, concretely, information indicating whether the process corresponding to 
the control code has been normally executed or not. XML data generator 
111 generates response data in which the control code extracted by XML 
data analyzer 114 and the execution result are associated with each other, 
and outputs the response data to XML data input/output interface 113. 
The response data generated here is data described in the XML and 
including an element in which the control code is defined in the tag and the 
execution result is data. By the element in which the control code is 
defined in the tag and the execution result is data, the control code and the 
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execution result are associated with each other. 

[0046] Fig. 3A is a diagram showing an example of command data used 
in print system 100 in the embodiment. Referring to Fig. 3A, in the 
command data, a control code "PrintStart" for instructing execution of 
printing by MFP 1 is defined in the tag. 

[0047] Fig. 3B is a diagram showing conventional XML data describing 
the control code in the XML. Referring to Fig. 3B, the conventional XML 
data includes an element indicative of request for execution of the control 
code and, at a lower order of the element, an element including the control 
code as data. Concretely, in the higher-order element, "Request" 
indicative of request for execution of the control code is defined in the tag. 
In the lower-order element, "Command" is defined in the tag and 
"PrintStart" is data. Consequently, the data is described in three lines. 
[0048] As described above, the command data in the embodiment is 
described in one line since the control code itself is defined in the tag. 
Moreover, the element does not include data, so that the element can be 
described by only a tag in which a start tag and an end tag are combined. 
Consequently, as compared with an element including data, the command 
data is shorter description. 

[0049] Fig. 4A shows an example of response data used in the print 
system in the embodiment. Referring to Fig. 4A, in the response data, an 
execution result "OK" to be responded is set as data, and the control code 
"PrintStart" corresponding to the execution result is defined in the tag. 
[0050] Fig. 4B is a diagram showing another example of response data 
used in the print system in the embodiment. Referring to Fig. 4B, in 
response data, an execution result "OK" to be responded is data, and a code 
"ResponsePrintStart" as a result of executing a process corresponding to the 
control code "PrintStart" is defined in the tag. 

[0051] In this case as well, the response data is described in one line. 
[0052] Fig. 4C is a diagram showing conventional XML data of an 
execution result described in the XML. Referring to Fig. 4C, the 
conventional XML data includes an element indicative of an execution 
result, a lower-order element of specifying a control code corresponding to 
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an executed process, and a further-lower-order element including the 
execution result as data. Concretely, the conventional XML data includes- 
as a high-order element, an element having a tag of "Response" indicative' 
of a response; as a lower-order element, an element in which "Command" 
indicative of a control code corresponding to the process executed on the 
data is defined in the tag; and as a further-lower-order element, an element 
in which "Result" indicating that the data is the execution result is defined 
in the tag. Consequently, the conventional XML data is described in five 
lines. 

[0053] As described above, the response data in the embodiment is 
described in one line since the control code itself or the code indicative of a 
response to the control code is defined in the tag. Thus, the data amount 
can be reduced. 

[0054] In the embodiment, the control code is defined in the tag by the 
command data and the response data. The command data is transmitted 
only from computer 4 for user to MFP 1 and is not transmitted from MFP 1 
to computer 4 for user. The response data is transmitted only from MFP 1 
to computer 4 for user and is not transmitted from computer 4 for user to 
MFP 1. Therefore, even when the same control code is defined in the tag, 
MFP 1 determines that the tag indicates the control code, and computer 4 
for user determines that the tag is a tag including an execution result as 
data. 

[0055] Fig. 5 is a flowchart showing the flow of processes executed by 
the MFP in the embodiment. Referring to Fig. 5, in MFP 1, whether data 
is received by Web server 112 or not is detected (step S01). In the case 
where data is received, an interruption is generated and the program 
proceeds to step S02. 

[0056] In step S02, whether the received data is XML data or not is 
determined. In the case where the received data is determined as XML 
data, the program proceeds to step S03. If not, the program proceeds to 
step S08. By the process, XML data received by Web server 112 is 
transmitted to XML data analyzer 114. 

[0057] In step S03, in XML data analyzer 114, the XML data is 
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analyzed. Specifically, the syntax of the XML data is checked, the data 
structure is verified, and the XML data is developed to a tree structure. In 
the embodiment, in XML data input/output interface 113, the XML data* 
received from computer 4 for user is command data. The command data is 
developed to a tree structure. For example, in the case where the 
command data shown in Fig. 3A is received, the tag 'TrintStart" having no 
data is obtained. Then the control information is transmitted to MFP 
controller 121 (step S04). The control information includes the control 
code defined in the tag of the command data. 

[0058] MFP controller 121 controls printer 122 so that a process is 
executed in accordance with the received control code (step S05). In MFP 
1 in the embodiment, a program having the same name as the control code 
is pre-stored in a read only memory (ROM) of MFP controller 121. When 
the control code is received, MFP controller 121 reads the program of the 
same name as that of the control code and executes the program. In such 
a manner, the process corresponding to the control code is executed. 
[0059] MFP controller 121 detects a result of the process executed by 
printer 122 and outputs the result of the process (execution result) to XML 
data generator 111. The execution result is information indicating 
whether the process has been executed normally or not. XML data 
generator 111 generates response data described in the XML, including an 
element in which the received execution result is data and the control code 
"PrintStart" obtained in step S03 is defined in the tag (step S06). When 
the generated response data is outputted to XML data input/output 
interface 113, XML data input/output interface 113 transmits the inputted 
response data to computer 4 for user (step SO 7). The computer for user 
receives the result of the process executed by MFP 1 (execution result). 
[0060] On the other hand, in the case where it is determined that the 
data is not XML data in step S02, in step S08, the data is processed. For 
example, in the case where print data is received, a process of transmitting 
the received print data to MFP controller 121 is performed. 
[0061] Fig. 6 is a flowchart showing the flow of processes executed by 
the computer for user in the embodiment. Referring to Fig. 6, first, 



computer 4 for user executes a browser program to start a Web browser. 
The Web browser is connected to Web server 112 built in controller IB of 
MFP 1 (step Sll). The connection is made by, for example, designating a 
URL (Uniform Resource Locator) prestoredin the ROM of Web server 112. 
By the above, a Web page is displayed on the display of computer 4 for user. 
[0062] Whether MFP 1 is controlled by computer 4 for user or not is 
determined (step S12). The determination is made according to whether 
the user enters an instruction for inputting the control code from the screen 
displayed on the display or not. In the case where the instruction is 
entered, the program proceeds to step S13. If the instruction is not 
entered, the program proceeds to step S14. 

[0063] In step S13, command data described in the XML, including an 
element in which a control code corresponding to the inputted instruction is 
defined in a tag is generated. A program for generating the command data 
is included in the Web page received in step Sll, and the program is 
executed by computer 4 for user. Consequently, it is unnecessary to 
prestore a program and a control code for generating the command data in 
computer 4 for user. 

[0064] The generated command data is transmitted to MFP 1 (step 
S16). The transmission program is also included in the Web page received 
in step Sll and is executed by computer 4 for user. It is therefore 
unnecessary to prestore a program for transmitting command data and a 
network address of a destination in computer 4 for user. 
[0065] In step S17, the execution result of the process according to the 
control code included in the command data is received as response data by 
MFP 1. The response data is data described in the XML as mentioned 
above. The XML parser program is executed by computer 4 for user, the 
response data is analyzed, and the execution result is obtained. The XML 
parser program is usually included in the browser program. 
[0066] The received execution result is displayed on the display of 
computer 4 for user (step S18). By the display, the user can recognize the 
result of execution of the process in response to the instruction immediately 
after the instruction for executing the process is inputted to MFP 1. 
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[0067] On the other hand, in the case where it is determined in step 
S12 that MFP 1 is not controlled, in step S14, whether other data is 
transmitted from computer 4 for user or not is determined. The other data 
is, for example, print data. In step S15, the other data, for example, print 
data is described in the XML. In step S16, the print data described in the 
XML is transmitted to the MFP. In step S 15, it is not always necessary to 
describe the other data in the XML but the other data may be transmitted 
as it is to MFP 1. 

[0068] Fig. 7 is a diagram showing an example of a menu screen 
displayed by the computer for user. The screen is a screen displayed when 
a program included in the Web page transmitted from the MFP is executed. 
Referring to Fig. 7, a menu screen 10 includes "1. print job", "2. address 
book" and "3. transmission from printer driver". When "1. print job" is 
selected, a job execution screen for inputting an instruction for designating 
a print job to make MFP 1 to execute a printing process is displayed. 
When "2. address book" is selected, a file transmission screen for inputting 
an instruction for designating an e-mail address and a transmission file 
and transmitting the transmission file by an e-mail is displayed. When "3. 
transmission from printer driver" is selected, the printer driver is started, 
and a print execution screen for inputting an instruction of making MFP 1 
execute the printing process under printing conditions entered on the 
screen for inputting printing conditions. 

[0069] Fig. 8 is a diagram showing an example of the job execution 
screen displayed by the computer for user. Referring to Fig. 8, a job 
execution screen 20 includes an area 21 for displaying a list of print jobs, 
an instruction button 23 in which a character train of "print start" is 
displayed, a cancel button 24 in which a character train of "return" is 
displayed, and an execution result display area 25 for displaying an 
execution result. 

[0070] In the area 21, a list of job data stored in MFP 1 is displayed. 
The job data displayed includes the name of a print job, and the name of a 
file to be printed by the print job. When the user selects desired data from 
the job data and instructs the instruction button 23, command data is 
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generated and is transmitted to MFP 1. In the diagram, a print job of 
which name is "AAA" being selected is hatched. Execution result display 
area 25 is an area for displaying a result of execution of the process by the 
MFP. When cancel button 24 is instructed, menu screen 10 is displayed. 
[0071] Fig. 9A is a diagram showing an example of command data 
generated when the instruction button in the job execution screen is 
instructed. Referring to Fig. 9A, in the command data, as a high-order 
element, an element having, as a tag, the control code "PrintStart" for 
instructing start of printing is described. The control code is associated 
with job execution screen 20 and is determined by display of job execution 
screen 20. The command data includes, as a low-order element, an 
element having, as data, the name "AAA" of the print job which specifies 
job data and having a tag "PrintJob" indicating that the data is job data. 
When the command data is analyzed by XML data analyzer 114, the 
control code "PrintStart" and the name "AAA" of the print job to be printed 
are obtained. To MFP controller 121, the control code and the name of the 
job are transmitted. MFP controller 121 reads a program having the same 
name as that of the control code and executes the program. At the time of 
executing the program, the name of the print job is transferred. 
Consequently, MFP controller 121 reads job data specified by the name 
"AAA" of the print job and prints data having a file name "AAA. doc" in 
accordance with the print job. 

[0072] Fig. 9B is a diagram showing an example of response data 
corresponding to the command data of Fig. 9A. An example that the 
process is executed normally and "OK" is included as the execution result 
will be described here. Referring to Fig. 9B, the response data includes an 
element having the control code "PrintStart" shown in Fig. 9A and defined 
in the tag and having "OK" as data. In computer 4 for user which receives 
the response data, for example, as shown in Fig. 8, "Print Completed" is 
displayed in execution result display area 25. 

[0073] Fig. 10 is a diagram showing an example of a file transmission 
screen displayed on the computer for user. Referring to Fig. 10, a file 
transmission screen 30 includes an area 31 for displaying a list of an 
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addresses, an area 32 for displaying a list of files, a transmission button 33 
in which a character train of "transmission" is displayed, a cancel button 34 
in which a character train of "return" is displayed, and an execution result 
display area 35 for displaying an execution result. 
[0074] In area 31, a list of e-mail addresses stored in MFP 1 is 
displayed. An e-mail address displayed includes the name of the owner of 
the e mail address and the e-mail address. In area 32, a list of files stored 
in MFP 1 is displayed. 

[0075] When the user sets a destination by selecting a desired e-mail 
address from the list of e-mail addresses, sets a file to be attached to an e- 
mail by selecting a file to be transmitted from the list of files, and instructs 
transmission button 33, command data is generated and transmitted to 
MFP 1. In the figure, an e-mail address "aaa@aaa.com" and a file 
"aaa.doc" being selected are hatched. Execution result display area 35 is 
an area for displaying a result of execution of the process by the MFP. 
When cancel button 34 is instructed, menu screen 10 is displayed. 
[0076] Fig. 11A is a diagram showing an example of command data 
generated when the transmission button is instructed in the file 
transmission screen. Referring to Fig. 11A, in command data, as a high- 
order element, an element in which a control code "EmailScanStart" for 
instructing transmission of an e-mail is defined in the tag is described. 
The control code is associated with file transmission screen 30 and is 
determined when file transmission screen 30 is displayed. The control 
code includes, as lower-order elements, an element having an e-mail 
address of a destination as data and having a tag "Address" indicating that 
the data is the destination, and an element having a file to be transmitted 
as data and a tag 'Tile" indicating that the data is a file to be transmitted. 
When the command data is analyzed by XML data analyzer 114, the 
control code "EmailScanStart", the e-mail address "aaa@aaa.com" of the 
destination necessary to execute the process corresponding to the control 
code, and the file "aaa.doc" to be transmitted are obtained. The control 
code, destination address and the name of the file to be transmitted are 
transmitted to Web server 112. Web server 112 reads a program having 
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the same name as that of the control code and executes the program. At 
the time of executing the program, the destination address and the name of 
the file to be transmitted are transferred. Consequently, Web server 112 
reads a file specified by the file name "aaa.doc", attaches the file to an e- 
mail destined to the destination address "aaa@aaa.com", and transmits the 
resultant. 

[0077] Fig. 1 IB is a diagram showing an example of response data to 
the command data of Fig. 11A. An example in which the process is not 
normally executed and "ERROR" is included as an execution result is 
shown. Referring to Fig. 11B, the response data includes an element 
having the control code "EmailScanStart" shown in Fig. 11A and defined in 
the tag and including "ERROR" as data. In computer 4 for user which 
receives the response data, for example, as shown in Fig. 10, "transmission 
failed" is displayed in execution result display area 35. 
[0078] Fig. 12 is a diagram showing an example of a print execution 
screen displayed on the computer for user. The print execution screen is a 
screen displayed when a printer driver program which is pre-installed in 
computer 4 for user is executed. The printer driver program includes a 
print execution screen 40, a program for displaying print execution screen 
40, a control code "PrintStart", a program for generating command data 
described in the XML, having the control code defined in the tag in 
response to an instruction of the user, and a program for transmitting the 
generated command data to controller IB. Therefore, print execution 
screen 40 is not included in the Web page received from MFP 1. 
[0079] Referring to Fig. 12, print execution screen 40 includes an area 
41 for inputting a file name, areas 42 and 43 for inputting a print mode, 
areas 44 and 45 for inputting a job mode, a print button 46 in which a 
character train of "print" is displayed, a cancel button 47 in which a 
character train of "return" is displayed, and an execution result display 
area 48 for displaying an execution result. 

[0080] The area for inputting the print mode includes the area 42 for 
inputting a paper size, and an area 43 for inputting the number of pint 
copies. The area for inputting a job mode includes an area 44 for inputting 
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whether sheets are stapled or not and an area 45 for inputting whether 
two-side printing is performed or not. 

[0081] The diagram shows the case where "aaa.doc" is set as the file 
name, "A4" is set as the paper size and "1" is set as the number of print 
copies as the print mode, and "no" is set for stapling and "no" is set for two- 
side printing as the job mode. Execution result display area 48 is an area 
for displaying a result of execution of the process by MFP 1. When cancel 
button 47 is instructed, menu screen 10 is displayed. 
[0082] When the user sets the file name, the print mode and the job 
mode and instructs the print button 46, the printer driver generates 
command data, transmits the command data to MFP 1, converts the file 
having the file name "aaa.doc" set in area 41 into print data and transmits 
the print data to MFP 1. The print data may be described in the XML or, 
for example, a printer control code. 

[0083] Fig. 13A is a diagram showing an example of command data 
generated when the print button is instructed in the print execution screen 
illustrated in Fig. 12. Referring to Fig. 13A, in the command data, an 
element having the paper size as data and a tag in which "Size" indicating 
that the data is the paper size is defined, an element having the number of 
print copies as data and a tag in which "Copy" indicating that the data is 
the number of print copies is defined, and an element having, as a tag, the 
control code "PrintStart" for instructing printing are described. The 
control code is associated with print execution screen 40 and is determined 
when print execution screen 40 is displayed. 

[0084] When the command data is analyzed by XML data analyzer 114, 
the paper size "A4", the number of print copies "1", and the control code 
"PrintStart" are obtained. The paper size, the number of copies, and the 
control code are transmitted to MFP controller 121. In MFP controller 121, 
a program having the same name as the control code "PrintStart" is read 
and executed. At the time of executing the program, the paper size "A4" 
and the number of copies "1" are transmitted. Consequently, MFP 
controller 121 reads a file specified by the file name "aaa.doc" transmitted 
from the printer driver and prints the file onto a A4 sheet of paper to make 
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one copy. 

[0085] Fig. 13B is a diagram showing an example of response data 
corresponding to the command data of Fig. 13A. An example in which the 
process is normally executed and "OK" is included as an execution result is 
shown here. Referring to Fig. 13B, the response data includes an element 
having a tag in which the control code "PrintStart" shown in Fig. 13A is 
defined and having "OK" as data. In computer 4 for user which received 
the response data, for example, as shown in Fig. 12, "print completed" is 
displayed in execution result display area 48. 

[0086] In MFP 1 in the embodiment as described above, the command 
data described in the XML is analyzed. For example, when the control 
code "PrintStart" is defined in the tag, a program corresponding to the 
control code "PrintStart" is read and executed. Since the control code is 
described in the XML, it is unnecessary to determine a special 
communication protocol between MFP 1 and the model of the transmission 
source of the control code. Since the control code is defined in the tag, the 
configuration of the XML is simplified and the data amount of the 
command data can be reduced. 

[0087] Since the response data in which an element including the 
control code defined in the tag and having the execution result as data is 
described in the XML is generated, the execution result can be described in 
the XML by one element. Thus, the data amount of the response data can 
be reduced. 

[0088] A Web page for inputting the control code is transmitted from 
MFP 1 to computer 4 for user. Since the program for generating command 
data in accordance with inputted data is included in the Web page, it is 
unnecessary to prepare a special program on the side of transmitting 
command data. 

[0089] When the Web page transmitted from MFP 1 to computer 4 for 
user is executed by computer 4 for user, an input screen for inputting the 
control code is displayed on computer 4 for user, and command data 
described in the XML for executing the control is generated in accordance 
with data inputted to the input screen. Consequently, data described in 
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the extensible markup language is transmitted/received between MFP 1 
and the computer for user, so that it is unnecessary to determine a special 
communication protocol. Development and change of an application 
program executed by MFP 1 and computer 4 for user is facilitated. 
[0090] In the embodiment, MFP 1 is described as an example of the 
control apparatus. Any controller controlled by computer 4 for user via 
network 3 can be applied in place of MFP 1. 

[0091] Although the present invention has been described and 
illustrated in detail, it is clearly understood that the same is by way of 
illustration and example only and is not to be taken by way of limitation, 
the spirit and scope of the present invention being limited only by the terms 
of the appended claims. 
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